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. FTT^T.D OF TRF TNV F1NTTON 

10 The present invention relates generally to the 

identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides having 
homology to tumor necrosis factor receptor, designated 
herein as " PR03 64" polypeptides. 

15 . 

RACKGROTTND OF THE TNVENTTON . 
Control of cell numbers in mammals is believed to 
be determined, in part, by a balance between cell 
proliferation and cell death. One form of cell death, 

20' sometimes referred to as necrotic cell death, is 

typically characterized as a pathologic form of cell 
death resulting from some trauma or cellular injury. In 
contrast, there is another, "physiologic" form of cell 
death which usually. proceeds in an orderly or controlled 

25 manner. This orderly or controlled form of cell death 
is often referred 'to as "apoptosis" "[see, e.g., Barr et 
al., Bio/Technology, 12:487-493 (1994) ; Steller et al". , 
Scap.ncft, 2£Z: 1445-1449 (1995)]. Apoptotic ceil death 
' naturally occurs in many physiological processes, 

30 including embryonic development and clonal selection in 
the immune system [Itoh et al . , ££:233-243 
(1991)] . Decreased levels of apoptotic cell death have, 
been associated with a variety of pathological 
conditions, including cancer, lupus, and herpes virus 

35 infection [Thompson, firi snrp , 2£2: 1456-1462 (1995)]. 
Increased levels of apoptotic cell death may be 
associated with a variety of other pathological 
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conditions, including AIDS , Alzheimer's disease, 
Parkinson's disease, amyotrophic lateral sclerosis, 
multiple sclerosis, retinitis pigmentosa, cerebellar 
degeneration, aplastic anemia, myocardial infarction, 
5 stroke, reperfusion injury, and toxin- induced liver 
disease [see, Thompson, snp-ra ] . 

Apoptotic cell death is typically accompanied by 
one or more characteristic morphological and biochemical 
changes in cells, such as condensation of cytoplasm, 

10 loss of plasma membrane microvilli, segmentation of the 
nucleus., degradation of chromosomal DNA or loss of 
mitochondrial function. A variety of extrinsic and 
intrinsic signals are believed to trigger or induce such 
morphological' and biochemical cellular changes [Raff, 

15 Nature, 356 :397-400 (1992); Steller, supra ; Sachs et 
al., Blood, £2:15 (1993)]. For instance, they can be 
. triggered by hormonal stimuli, such as glucocorticoid' 
hormones for immature thymocytes, as well as withdrawal 
of certain growth f actors - [Watanabe -Fukunaga et al . , 

20 Nature, 356 :314-317 (1992)]. Also, some identified 
oncogenes such as myc , rel , and E1A, and tumor 
suppressors, like p53, have been reported to have a role . 
in inducing apoptosis . Certain chemotherapy drugs and 
some forms of radiation have likewise been observed to 

25 have apoptosis -inducing activity [Thompson, snpra l . 

Various molecules, such as tumor necrosis factor-a 
("TNF-a") , tumor necrosis factor-P ( M TNF- P " or 
"lymphotoxin-a" ) , lymphotoxin-p ( "LT-p 11 ) , " CD3 0 ligand, 
CD27 ligand, CD40 ligand, OX-40 ligand, 4 -IBB ligand, 

30 Apo-1 ligand (also referred to as Fas ligand or CD95 
ligand) , and Apo-2 ligand (also referred to as TRAIL) 
have been identified as -members of the tumor necrosis 
factor ("TNF") family of cytokines [See, e.g., Gruss' and 
Dower, -Blond, .8^:3378-3404 (1995); Pitti et al . , 

35 ■Bi ol . Chffm ■ , 271 : 12687-12690 (1996); Wiley ■ et al . , 
Tmmuni ty, 3.: 673-682 (1995); Browning et al . , Cell, 
Z2:847-856 (1993); Armitage et al . Watnrp r ?57 = fio-ft? 
(1992), WO 97/01633 published January 16, 1997; WO 
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97/25428 published July 17, 1997] . Among these 
molecules, TNF-a, TNF - p , CD30 ligand, 4 -IBB ligand,' Apo- 
1 ligand, and Apo-2 ligand (TRAIL) have been reported to 
be involved in apoptotic cell death. Both TNF-a and 
5 * TNF-p have been reported to induce apoptotic death in 
susceptible tumor cells [Schmid et al . , Prnr. Waf 1 . 
Acad. ,SC3 . , £3.: 1881 (1986); Dealtry et al . , Rut. .7. 
Immunol 12:689 (1987)]. Zheng et al . have reported 
that TNF-a is involved in post -stimulation apoptosis of. 
10 CD8-positive T cells [Zheng et al . , Naiuir_£L, 3JZJZ : 348 -351 
(1995)]. Other investigators have reported that CD30 
ligand may be involved in deletion of self -reactive T 
cells in the thymus [Amakawa et al . , Cold Spring Harbor 
Laboratory Symposium on Programmed Cell Death, Abstr. 
15. - No. 10, (1995) ] . 

Mutations in the mouse Fas/Apo-1 receptor or ligand 
genes (called lpr and gld, respectively) have been 
associated with some autoimmune disorders, indicating- 
that Apo-1 ligand may play a role in regulating the 
20 clonal deletion of self -reactive lymphocytes in the 

periphery [Krammer et al . , Curr . Op. Tmrm^nl : f £ : 279-289 
(1994); Nagata et al . , firH emrg , 2£i: 1449-1456 (1995)]. 
Apo-1 ligand is also reported to induce post -stimulation 
apoptosis in CD4 -positive T lymphocytes and in B 
25 lymphocytes, and may be involved in the elimination of 
activated lymphocytes when their function is no longer - 
needed [Krammer et al., supra ; Nagata et al., supra].* 
Agonist mouse monoclonal antibodies specifically binding 
to the Apo-1 receptor have been reported to exhibit cell 
30 killing activity that is comparable to or similar to 

that of TNF-a [Yonehara et al . , rr . Eyp . Mp^ . f JL£-2.:1747- 
1756 (1989) ] . 

Induction of various cellular responses mediated by" 
such TNF family cytokines is believed to be initiated by 
35 their binding to specific cell receptors. Two distinct 
TNF receptors of approximately 5 5 - kDa { TNFR1 ) and 75-kDa 
{ TNFR2 ) have been identified [Hohman et al . , .7. Riol . 
Chftffl , 264 : 14927-14934 (1989); Brockhaus et al . , Prnr . 
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Nat.1 ftnari . Sri ■ , £2:3127-3131 (1990); EP 417,563, 

published March 20, 1991] and human and mouse cDNAs 
corresponding to both receptor types have been isolated 
and characterized [Loetscher et al . , Call, £JL:351 
(1990); Schall et al . ', .Cell , £1:361 (1990); Smith et 
al., Science; 24S :1019-1023 (1990); Lewis et al . , Pror . 
Natl . ACrad ■ flrii ■ , &Ri 2830-2834 (1991); Goodwin et al . , 
Mol . Cel ] . Biol ■ , JUL: 3020-3026 (1991)]. Extensive 
polymorphisms have been associated with both TNF 
receptor genes [see, e.g., Takao et al . , Trnmunogp-nPt- -i 
iZ:199-203 (1993)]. Both TNFRs share the -typical 
structure of cell surface receptors including 
extracellular, transmembrane and intracellular regions. 

The extracellular portions of both receptors are found 
naturally, also as soluble TNF-binding proteins [Nophar, 
Y. et al.-, EMBQ J . , £:3269 (1990); and Kohno, T. et al . , 
Proc. Natl , firari. Sri. U.S.A., £2:8331 (1990)]. More 
recently, the cloning of recombinant soluble TNF 
receptors was reported by Hale et al . f- .T . r?f»l 1 . TH nrhpm 
Supplement 1SF, 1991, p. 113 (P424)]. 

The extracellular portion of type 1 and type 2 
TNFRs (TNFR1 and TNFR2 ) contains a repetitive amino acid 
sequence pattern of four cysteine -rich domains (CRDs) 
designated 1 through' 4, starting from the NH 2 -terminus . 
Each CRD is about 4 0 amino acids long and contains 4 to 
6 cysteine residues at positions which are well ■ 
conserved [Schall et al . , supra; Loetscher et al., 
supra ; Smith et al . , supra ; Nophar et al . , supra ; Kohno 
et al., supra.]. In TNFR1 , the approximate boundaries of 
the four CRDs are as f ollows : CRD1- amino acids 14 to 
about 53; CRD2- amino acids from about 54 to about 97; 
CRD3- amino acids from about 98 to about 13 8; CRD4- 
amino acids from about 139 to about 167. In TNFR2 , CRD1. 
includes amino acids 17 to about 54; CRD2- amino acids 
from -about 55 to about 97; CRD3 - amino . acids from about 
98 to about 140; and CRD 4 - amino acids from about 141 to 
about 179 [Banner et al . , . Cell., Z3.:431-435 (1993)]. The 
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potential role of the CRDs in ligand binding is also 
described by Banner et al . , Rnpra . 

A similar repetitive pattern of CRDs exists in 
several other cell-surface proteins, including the p75 
nerve growth factor receptor (NGFR) [Johnson et al . , 
Ce3 ] , &2: 545 (1986); Radeke.et al . , Wahirft . J125.:593 
(1987)], the B cell antigen CD40 [Stamenkovic et al . , 
EMBQ J,, £:1403 (1989)], the T cell antigen OX40 [Mallet 
et al., EMBO J . , 3.: 1063 (1990.)] and the Fas antigen 
[Yonehara et al . , supra and Itoh et al . , PpII , ££:233- 
243 (1991)]. CRDs are also found in the soluble TNFR 
( sTNFR) - like T2 proteins of the Shope and myxoma 
poxviruses [Upton et al . , v-i ml ogy . i fin (1987); 

Smith et al . , Hi ochPTTI ■ ft-inphy s. P<=>g _ Pomrmm , T JL2_£:335 

(1991); Upton et al . , Virology, 1£A:370 . jl991) ] . 
Optimal alignment of these sequences indicates that the 
positions of the cysteine residues are well conserved. 

These receptors are sometimes collectively referred to 
as members of the TNF/NGF receptor superfamily. Recent 
studies on p75NGFR showed that - the deletion of CRD1 
. [Welcher, A. A. et al . , Pror. Nafl . Ar-ari. SrH . ITS A , 
&£_: 159-163 .(1991)] or a 5-amino acid insertion in this 
domain [Yan, H. and Chao, M.V. , >7 . Rinl . rhpm . , 
266 : 12099-12104 (1991)] had little or no effect on NGF 
binding [Yan, H. and Chao, M.V., pmp-ra l . p75 NGFR 
contains a proline-rich stretch of about 60 amino acids, 
between its CRD4 and transmembrane region, which is not 
involved in NGF binding [Peetre, C. et al . , F,nr. ,7. 
Hemat.o] . , £1:414-419 (1988); Seckinger, P. et al . , .7. . 
Bio] . Chfun.., 2££:11966-11973 (1989); Yan, H . and Chao, 
M.V., supra] . A similar proline-rich region is found in 
TNFR2 but not in TNFRl . 

The TNF family ligands identified to date, with the 
exception of lymphotoxin-a, are type II transmembrane 
proteins, whose C- terminus is extracellular. In 
contrast, most receptors in the TNF receptor (TNFR) 
family identified to date are type I transmembrane 
proteins. In both the TNF ligand and receptor families, 
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however, homology identified between family members has, 
been found mainly in the extracellular domain ("ECD"). 
Several of the TNF family cytokines, including TNF- a, 
Apo-1 ligand.and CD40 ligand, are cleaved 
proteolytically at the cell surface; the resulting 
protein in each case typically forms a homotrimeric 
'molecule that functions as a soluble cytokine. TNF 
receptor family proteins are also usually cleaved 
proteolytically to release soluble receptor ECDs that 
can function as inhibitors of the cognate cytokines. 

Recently, other members of the TNFR family have 
been identified. Such newly identified members of the 
TNFR family include CAR1 , HVEM and osteoprotegerin (OPG) 
[Brojatsch et al . , Cell, £2: 845-855 (1996); Montgomery 
et al., Cell, .8.2:427-436 (1996); Marsters et al cr . 
Biol . Chffffl. , 272 : 14029-14032 (1997); Simonet et al . , 
Cell, &S.:309-319 (1997)]. Unlike other known TNFR - like 
. molecules, Simonet et al . , supra T report that OPG 
contains no hydrophobic transmembrane -spanning sequence. 

Moreover, a new member of the TNF/NGF receptor 
family has been identified in mouse, a receptor referred 
to as "GITR" for "glucocorticoid- induced tumor necrosis 
factor receptor family-related gene" [Nocentini et al . , 
Pmr. Katl . Ar^. firr-i TT^A 94:6216-6221 (1997)]. The 
mouse GITR receptor is a 22 8 amino acid type I 
transmembrane protein that is expressed in normal mouse 
T lymphocytes from thymus, spleen and lymph nodes. 
. Expression of the mouse GITR receptor was induced in T 
lymphocytes upon activation with anti-CD3 antibodies, 
Con A or phorbol 12 -myristate 13 -acetate. It was 
speculated by the authors that the mouse GITR receptor 
was involved in the regulation of ■ T cell receptor- 
mediated cell death. - 

In Marsters et al., rnr-r . Binl . f £:750 (1996), 
investigators describe a full length native sequence 
human polypeptide, called Apo-3 , which exhibits 
similarity to the TNFR family in its extracellular 
cysteine-rich repeats and resembles TNFR1 and CD95 in 
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that it contains a cytoplasmic death domain sequence 
[see also Marsters et al . , Putt . p-i ol . f £:1669 (1996)]. 
Apo-3 has also been referred to by other investigators 
as DR3 , wsl-1 and TRAMP [Chinnaiyan et al., SrH ptipp f 
5 224:990 (1996); Kitson et al . , WahirP , 3_a4:372 (1996); 
Bodrner et al . , Tmrnimi fy r £:79 (1997 )] . 

Pan et al . have disclosed another TNF^ receptor 
family member; referred to as "DR4" [Pan et al . , Science , 
22R: 111-113 (19 97)'] . The DR4 was reported to contain a 
10 cytoplasmic death domain capable of engaging the cell 
suicide apparatus-. Pan et al . disclose that DR4 is 
believed to be a receptor for the ligand- known as Apo-2 
ligand or TRAIL. 

In Sheridan et al . , Science, 277 • 818-821 (1997) and 
15 Pan et al . , Science, 222.: 815-818 (1997), another 

molecule believed. to be a receptor for the Apo-2 ligand 
(TRAIL) is described. That molecule is referred to as 
DR5 (it has also been alternatively referred to as Apo- 
2). Like DR4 , DR5 is reported to contain a cytoplasmic 
20 death domain and be capable of signaling apoptosis. 

In Sheridan et al . , supra r a receptor called DcRl 
(or alternatively, Apo-2DcR) is disclosed as being a 
potential decoy receptor for Apo-2 ligand (TRAIL) . 
Sheridan et al . report that DcRl can inhibit Apo-2 
25 ligand function in vitro. See also, Pan et.al., snpxa, 
for disclosure on the decoy receptor referred to as 
TRID. 

For a review of the TNF family of cytokines and 
their receptors, see Gruss and Dower, supra - 

30 As presently understood, the cell death program". 

contains at least three important elements - activators, 
inhibitors ,- and effectors; in C. eiegans,' these elements 
are encoded * respectively by three genes, Ced-4, Ced-9 
and Ced-3 [Steller, Science, 2£2:1445 ( 1995 );. Chinnaiyan 

35 et al . , Science . 223. : 112 2 -.112 6 (1-997 ),-. Wang . et al . , 

C!e1 1 , 5H:l-20 (1997)]. Two of the TNFR family members, 
TNFR1 and Fas/Apol , ( CD95 ) , can activate apoptotic cell 
death [Chinnaiyan and Dixit, r^rrrp>n t- PHology , £: 555-562 
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(1996); Fraser and Evan, r<=Q 1 ; £5.:781-784 (1996)]. 
TNFR1 is also known to mediate activation of the 
transcription factor, NF-kB [Tartaglia et al . , CpI 1 r 
24:845-853 (1993); Hsu et al., Cell, £A:299-308 (1996)]. 
5 In addition to some ECD homology, these two receptors 
share homology in their intracellular domain (ICD) in an 
oligomerization interface known as the death domain - 
[Tartaglia et al . , .supra; Nagata, ££21, .B_8.:355 (1997)]. 
Death domains are also found in several metazoan 

10 proteins that regulate apoptosis, namely, the Drosophila 
protein, Reaper, and the mammalian proteins referred to 
as FADD/MORT1, TRADD, and RIP [Cleaveland and Ihle, 
Cell, £2:479-482 (1995)].' 

Upon ligand binding .and receptor clustering, TNFR1- 

15 and CD95 are believed to recruit FADD into" a death- 
inducing signalling complex. " CD95 purportedly binds 
FADD directly,- .while TNFR1 binds FADD indirectly via 
TRADD [Chinnaiyan et al . , Cell, £2:505-512 (1995);. 
Boldin et al . , *I Biol . C hem . , 270 :387-391 (1995); Hsu 

20 et al . , supra ; Chinnaiyan et al . , J . "Si r>1 . rh^m . r 

271 :4961-4965 (1996)]. It has been reported that FADD 
serves as an adaptor protein which recruits the Ced-3- 
related protease, MACHcc / FL'I CE (caspase 8) , into the 
death signalling complex [Boldin et al . , Cell, £5:803- 

25 815 (1996); Muzio et al., Cell, ££ : 817 - 82 7 (1996)]. 

MACHa/FLICE; appears to be the trigger that sets off a 
cascade of apoptotic proteases, including the . 
interleukin-ip converting enzyme (ICE) and CPP32/Yama , . - 
which may execute some critical aspects of the cell 

30 death programme [Fraser' and Evan, supra ] . 

It was recently disclosed that programmed cell, 
death involves the activity of members of a family of. 
cysteine proteases related to the C. elegans- cell death . 
gene, ced-3, and to the. mammalian IL-l-converting 

35 enzyme, ICE. The activity of the ICE and ,CPP32/Yama 

proteases can be inhibited by the product of the cowpox 
virus gene, crmA [Ray et al., Cell, £_£:597-604 (1992); 
Tewari et al . , Cell , £1:801-809 (1995)]. Recent studies 
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show that CrmA can inhibit TNFR1 - and CD95- induced cell 
death [Enari et al . , Nature, 3_ZS:78-8l (1995); Tewari et 
al., iT. -R-iol . rhfTn. . 22Q: 3255-3260 (1995)]. 

As reviewed recently by Tewari et al . , TNFR1 , TNFR2 
5 - and CD4 0 modulate the expression of proinflammatory, and 
costimulatory cytokines, cytokine receptors, and cell 
adhesion molecules through activation of the 
transcription factor, NF-kB [Tewari et al . r ■ Purr . Op . 
G,<=>Tu*r DPVPlnp. r £:39-44 (1996)]. NF-KB is the 

10 prototype of a family of dimeric transcription factors 
whose subunits contain conserved Rel regions [Verma et 
al-, fip.nps D pv^I op - , £:2723-2735 (1996); Baldwin, Ann'. 
Bpv - Tmimnnol . s 14:649-681 (1996)]. .In- its latent form, 
NF-KB is complexed with members of the 1KB inhibitor 

15 family; upon inactivation of the I KB in. response to 
certain stimuli, released NF-KB translocates to the 
nucleus where it binds to specific DNA sequences and' 
activates gene transcription. 

20 .qTTMMARY OF TRF TWFNTTON . 

Applicants have identified a cDNA clone t hat- 
encodes a novel polypeptide having certain sequence 
identity to previously-described tumor necrosis factor 
receptor protein (s), wherein the polypeptide is 

25 designated in the present application as "PR0364" . 

In one embodiment, the invention provides an 
isolated nucleic acid molecule comprising DNA encoding a 
PR0364 polypeptide. In certain aspects, the isolated 
nucleic acid comprises DNA encoding the PR03 64 

30 polypeptide .having amino acid residues 1 to 241, 26 to 
241,- 1-161 or 26-161 of Figure 2A (SEQ ID NO : 3 ) , or is 
complementary to such encoding nucleic acid sequences, 
and remains stably bound to it under at least moderate, 
and optionally, under high stringency conditions.' The 

35 isolated nucleic acid sequence may comprise the cDNA 
insert of the vector deposited on November 7, 19 97 as 
. ATCC 209436 which includes the nucleotide sequence 
encoding PR03 64 . 
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In another embodiment, the invention provides a 
vector comprising DNA encoding a PR0364 polypeptide. A 
host cell comprising such a vector is also provided. By 
way of example, the host cells may be - CHO cells, E.- 
5 coll, or yeast.. A process for producing PR03 64 

• polypeptides is further provided and comprises culturing 
host cells under' conditions suitable for expression of 
PR0364 and recovering PR0364 from the cell culture. 
In another embodiment, the invention provides 
10' isolated PR0364 polypeptide. In particular, the 
invention provides isolated native sequence PR03 64 
polypeptide, which in one embodiment, includes an amino • 
acid sequence comprising residues 1 to 241 of Figure 2A 
(SEQ ID NO: 3) . Additional embodiments of the present 
15 invention are directed to isolated extracellular domain 
sequences of a PR0364 polypeptide comprising amino acids 
1-161, 26-161 or 26-241 of the amino acid sequence shown - 
in Figure 2A (SEQ ID NO:3), or- fragments thereof . 
Optionally, the PR0364 polypeptide is obtained or is 
20 obtainable by expressing the polypeptide encoded by the 
cDNA insert of the" vector "deposited on November- 7, 1997 
as ATCC 209436 . 

In another embodiment, the invention provides 
chimeric molecules comprising a PR03 64 polypeptide or 
25 extracellular domain sequence ■ or other fragment thereof 
fused to a heterologous polypeptide or amino acid 
sequence . An example of such a chimeric molecule 
comprises a PR03 64 polypeptide fused to an epitope tag 
sequence or a Fc region of an immunoglobulin. . 
30 in another embodiment, the invention provides an 

• antibody which specifically binds to a PR03 64 
polypeptide or extracellular domain thereof. 
Optionally, the antibody is a monoclonal antibody. 
In a still further embodiment, the invention 
.35 provides diagnostic and therapeutic methods using the 
PR0364 polypeptide or DNA encoding the PR03 64 
polypeptide. 
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K-RTV.V nT^PPTPTTON OF TP F PR AWTNOP 

Figure 1 shows a nucleotide sequence (SEQ ID NO : 1 ) 
containing the nucleotide sequence (SEQ ID NO: 2) of a 
native sequence PR0364 cDNA (nucleotides 121-843), 

-5 wherein the nucleotide sequence (SEQ ID NO:l) is a clone 
designated herein as "UNQ319" and/or "DNA473 65 - 1206 " . 
Also presented is the position of the initiator 
methionine residue as well as the position of three - 
oligonucleotide primers "designated ."47365 . tm. f", 

10 " "4 73 65 . tm.p" and "4 73 65 . tin . r" as underlined. The putative 
transmembrane domain of the protein is encoded by 
nucleotides 604-660 in the figure. 

Figure 2A shows the amino acid sequence (SEQ ID 
NO: 3) derived from nucleotides 121-843 of the nucleotide 

15 sequence shown in Figure 1. A potential transmembrane 
domain exists between and including amino acids 162 to 
180 in the figure. Figure 2B shows an alignment of the 
amino acid sequence of PR03 64 with murine GITR. The 
predicted CRDs are indicated, as is the putative 

20 transmembrane domain (TM) . Identical residues are 

shaded, and the potential N- linked glycosylation sites 
are indicated with bullets . * 

Figures 3A-C show a consensus nucleotide sequence 
"designated "<consen01>" . 

25 Figure 4 shows the "<consen01> n consensus nucleotide 

sequence shown in Figures 3A-C designated in the present 
application as DNA44825 (SEQ ID NO : 4 ) . Also presented 
is the position of the oligonucleotide primers 
designated "44 82 5. GITR . f " , "44825. fl", "44 825 . GITR . p" , 

30 "44825. r2", "44825.pl", "44825 . GITR. r'\ "44825. f 2" and 
"44825 .rl" • as underlined. 

Figures 5A-B show the encoding nucleotide sequence 
(SEQ ID N0:15) and deduced amino acid' sequence (SEQ ID 
NO: 16). of a cDNA clone designated herein as DNA19355- ■ 

35 • 1150. - _ 

Figure 6 shows a comparison of amino acid sequences 
of the polypeptide encoded by DNA193 55 - 1150 (DNA193 55 ) 
with several members of the TNF cytokine family, 
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including human Apo-2L, Fas/Apol-ligand, TNF- alpha and 
Lymphotoxin-oc 

Figure 7 illustrates the relative mRNA expression 
of .PRO 3 6.4 in various human cells and tissues, as 
5 determined by quantitative reverse- transcriptase PCR. 

Figure 8 illustrates the relative mRNA expression 
of PR03 64 in primary human T cells and monocytes 
(treated with anti-CD3 antibody, PHA or LPS)', as 
determined by quantitative reverse - transcriptase PCR. 
10 Figure 9 shows the results of a co-precipitation 

assay described in Example 10 below. . The autoradiograph 
of the SDS-PAGE gel revealed the PR03 64-IgG molecule 
bound to the radioiodinated DNA19355 polypeptide. 
Binding was not observed for the other immunoadhesin 
15 constructs identified.' 

Figure 10A shows the results of FACS analysis of 
transfected 293 cells assayed for binding .to the 
identified receptors or ligand immunoadhesin constructs. 
Figure 10B shows the results of FACS analysis of 
20 HUVEC cells assayed for binding to the identified 
immunoadhesin constructs. . > 

Figure 11 shows the results of a luciferase 
activity assay conducted to demonstrate NF-KB .activation 
by the DNA193 5 5 ligand/PR03 64 receptor. 
25 Figure 12 shows the results of a luciferase 

activity assay conducted to determine the, role of 
certain intracellular signaling molecules in NF-KB 
activation by the DNA19355 ligand/PR0364 receptor. 
Figure 13 -is a graph showing the effect of a 
30 PR0364/DNA19 3 55 ligand on AICD in the human Jurkat T . 
cell line. 

DFTATT.FD P'R&PP T PTT ON OF TTTF PF F.FFPPFD FM"R Of) T MRWT.Q > . 

I . Def ini t.i on.s ' 
35 The terms" !, PR03 64 polypeptide" and "PR03 64" when 

used herein encompass native sequence PR0364 and PR03 64 
polypeptide variants (which are further defined herein) . 
The PR0364 polypeptides may be isolated from a variety 
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of sources, such as from human tissue types or from 
another source, or prepared by recombinant' or synthetic 
methods . 

A. "native sequence PR0364 polypeptide" comprises a 
polypeptide having the same amino acid sequence as a 
PR03 64 polypeptide derived from nature. Such native 
sequence PR03 64 polypeptide can be isolated from nature 
or can be produced by recombinant or synthetic means. 
The term "native sequence PR0364 polypeptide" 
specifically encompasses naturally-occurring truncated 
or secreted forms of a PR0364 polypeptide (e.g., soluble 
forms containing for instance, an extracellular domain 
sequence), naturally-occurring variant forms {e.g., 
alternatively spliced forms) and naturally-occurring 
allelic variants of a PR0364 polypeptide. In one 
embodiment of the invention, the native sequence PR0364 
polypeptide is a mature or full-length native sequence 
PR0364 polypeptide comprising amino acids 1 to 241 of 
Figure 2A (SEQ ID NO : 3 ) . Additional embodiments are 
directed to PR03 64 polypeptide comprising amino acids 
26-241 of Figure 2A (SEQ ID NO : 3 ) : In yet .another 
embodiment of the invention, the native sequence PR0364 
polypeptide is an extracellular domain sequence of the 
full-length PR0364 protein, wherein the putative 
transmembrane domain of the full-length PR0364 protein 
includes amino acids 162-180 of the sequence shown in 
.Figure 2A (SEQ ID NO : 3 ) . Thus, additional embodiments ' 
of the present invention are directed to polypeptides 
comprising amino acids 1-161 or 26-161 of the amino acid 
sequence shown in Figure 2A {SEQ ID NO : 3 ) . Optionally, 
the FJR03 64 polypeptide is obtained or obtainable by 
expressing the polypeptide encoded by the cDNA insert of 
the vector DNA47365-1206 deposited on- November 7, 1997 
as ATCC 209436 . 

. The "PR03 6 4 extracellular domain"' or "PR03 64 ECD" 
refers to a form of the PR03 64 polypeptide which is 
essentially free of the transmembrane and cytoplasmic 
domains of the PR0364 polypeptide. Ordinarily, PR0364 
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ECD will have less than 1% of such transmembrane and/or 
cytoplasmic domains and preferably, will have less than 
0.5% of such domains. ■ Optionally, PR0364 polypeptide 
ECD, will comprise amino acid residues 1-161 of Figure 2A 
5 (SEQ ID NO: 3) . Included. are deletion variants or 

fragments of the full length jor ECD in which one or more 
amino acids are deleted from the N- or C- terminus. 
Preferably, such deletion variants or fragments possess 
a desired activity, such as described herein.' It will 

10 be understood that any transmembrane domain identified 
for the PRO 3-6 4 polypeptide of the present invention is 
identified pursuant to criteria routinely employed in 
the art for identifying that type of hydrophobic domain. 
The exact boundaries of a transmembrane domain may vary 

15- but most likely by no more than about 5 amino- acids at 
either end of the domain as initially identified. - 
Accordingly, the PR0364 polypeptide ECD may optionally 
comprise amino acids Y to X of Figure 2A ( SEQ ID NO: 3), 
wherein Y is any one of amino acid residues 1 to 2 6 and 

20 X is any one of*- amino acid residues 157 to 167 of Figure 
2A (SEQ ID NO: 3) . 

"PR0364 variant" means a PR0364 polypeptide as" 
defined below having at least about 8 0% amino acid 
sequence identity with the PR03 64 polypeptide having the 

25 deduced amino acid sequence shown in Figure 2A (SEQ ID 
NO: 3) for a full-length native sequence PR0364 
polypeptide or a PR0364 ECD sequence. Such.PR0364 
polypeptide variants include, for instance, PR0364 
■ polypeptides wherein one or more amino acid residues are 

30' added, or deleted, at the N- or C- terminus of the 
sequence of Figure 2A (SEQ ID NO: 3) . Ordinarily, a 
PR0364 polypeptide variant will have at -least about 80% 
amino acid sequence identity ,' preferably at least about . 
85% amino acid sequence identity, more preferably at 

35 least about . 90% amino acid sequence identity, even more 
preferably at least about 95% amino acid sequence 
identity and yet more preferably 98% amino acid sequence 
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identity with the amino acid sequence of Figure 2A (SEQ 
. ID NO: 3) . 

"Percent (%) amino acid sequence identity" with 

• respect to the PR03 64 amino acid sequences identified 
5 herein is defined as the percentage of amino acid 

residues in a candidate sequence that are identical with 
the amino acid residues in a PR03 64 polypeptide 

* sequence, after aligning the sequences and introducing 
gaps, if necessary, to achieve the maximum percent 

30 sequence identity, and not considering any conservative 
substitutions as part of the sequence identity. 
Alignment for purposes of. determining percent amino acid 
sequence identity can be achieved in various ways that 
are within the skill in the art, for instance, using 

15 publicly available computer software such as ALIGN or 
Megalign (DNASTAR) software. Those skilled in the art 
. can determine appropriate parameters for measuring 
alignment, including any algorithms needed to achieve 
maximal alignment over the full length of the sequences 

20 being compared. 

"Percent (%) nucleic acid sequence identity" with 
respect to the PR0364 sequence identified herein is 
defined as the percentage of nucleotides in a candidate 
sequence that are identical with the nucleotides in the 

25. PR0364 sequence, after aligning the sequences and 

introducing gaps, if necessary, to achieve the maximum 
percent sequence identity'. Alignment for purposes of 
determining percent nucleic acid sequence identity can 
be achieved in various ways that are within the skill in 

30 the art, for instance, using publicly available computer 
software such as ALIGN or Megalign (DNASTAR) software. 
Those skilled in the art can determine appropriate 
parameters for measuring alignment,, including any 
algorithms needed, to achieve maximal alignment ' over the 

35 full length of the sequences being compared. 

The term "epitope tagged" where used herein refers 
to a chimeric polypeptide comprising a PR03 64 
polypeptide, or domain sequence thereof, fused to a "tag 
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polypeptide". The tag polypeptide has enough residues" to 
provide an epitope against which an antibody may. be 
made, or which can be identified by some other agent, 
yet is short enough such that it does not interfere with 
5 the activity, of ■ the PR0364 polypeptide. The tag 

polypeptide preferably is also fairly unique so. that the 
antibody does not substantially cross- react with other 
epitopes. Suitable tag polypeptides generally have at 
least six, amino acid residues and usually between about 

10 8 to about 50 amino acid residues (preferably, between 
about 10 to about 2 0 residues) . - 

"Isolated, 11 when used to describe the various 
polypeptides disclosed herein, means polypeptide that 
has been identified and' separated and/or recovered from 

15 a component of its natural environment . Contaminant 

components of .its natural environment are materials that 
would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, 
hormones, and other proteinaceous or non-proteinaceous 

20 solutes. In preferred embodiments, the polypeptide will 
be purified (1) to a degree sufficient to obtain at 
least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing 

25 conditions using Coomassie blue or, preferably, silver 
stain. Isolated polypeptide includes polypeptide in 
situ within recombinant cells, since at least one 
component of the PR03 64 polypeptide natural environment 
will not be present. Ordinarily, however, isolated 

30 polypeptide will be prepared by at least one 
purification step. ~ 

An "isolated" PR0364 polypeptide -encoding nucleic 
acid molecule is a nucleic acid molecule that, is . 
identified and separated from at least one contaminant 

35 nucleic acid molecule with which it is ordinarily 
associated in the natural source of the PR03 64 
polypeptide-encoding nucleic acid. An isolated PR0364 
polypeptide -encoding nucleic acid molecule is other than 
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in the form or setting in which it is found in nature. 
Isolated PR0364 polypeptide -encoding nucleic acid 
molecules therefore are distinguished from the PR0364 
polypeptide -encoding nucleic acid molecule as it exists 
5 in natural cells. However, an isolated PR0364 

polypeptide-encoding nucleic acid molecule includes 
PR0364 polypeptide-encoding nucleic acid molecules 
contained in cells that ordinarily express PR0364 
polypeptide where, - for example, the nucleic acid 

10 molecule is in a chromosomal location different from 
that of natural cells. 

The term "control sequences" refers. to DNA 
sequences necessary for the expression of an operably 
linked coding sequence in a particular host organism. 

15 The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an operator 
sequence, and a ribosome binding site. Eukaryotic cells 
are -known to utilize promoters, polyadenylation signals, 
and enhancers . 

20 Nucleic acid is "operably linked" when it is placed 

into a functional relationship with another nucleic acid 
sequence. For example, DNA for a presequence or 
secretory leader is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that 

25 participates in the secretion of the polypeptide; a 
promoter or enhancer is operably linked to a, coding 
sequence if it affects the transcription of the 
sequence; or a ribosome binding site is operably linked 
to a coding sequence if it is positioned so as to 

30 facilitate translation. Generally, ' "operably linked" 
' means that the DNA sequences being" linked are 
contiguous, and, in the case of a secretory leader, 
contiguous and in reading phase. However, enhancers do 
not have to be contiguous. Linking is accomplished by 

35 ligation at convenient . restriction sites. If such sites 
do not exist, the synthetic oligonucleotide adaptors or 
linkers are used in accordance with conventional 
practice. 
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The term "antibody" is used in the broadest sense 
and specifically covers single anti-PR0364 polypeptide 
monoclonal antibodies (including agonist, antagonist, 
and neutralizing antibodies) and anti-PR0364 antibody 
compositions, with polyepitopic specificity. The term 
"monoclonal antibody" as used herein' refers to an 
antibody obtained from" a population of substantially 
homogeneous antibodies, i.e., the individual antibodies 
comprising the population are identical except for 
possible naturally-occurring mutations that may be 
present in minor amounts . 

"Active" or "activity" for the purposes herein 
refers to forrn(s) of PR0364 which retain the biologic 
and/or immunologic activities of native or naturally- 
occurring . PR03 6 4 polypeptide. Such activities include, 
for instance, the ability to modulate (either in an 
agonistic or antagonistic manner) apoptosis, 
proinflammatory or autoimmune responses in mammalian 
cells. Agonistic activity will include the ability to - 
stimulate or enhance an activity, while antagonistic 
activity will include the ability to block, suppress or 
neutralize an activity. 

The terms "treating", "treatment" and "therapy" as 
used herein refer to curative therapy, prophylactic 
therapy, and preventative therapy. 

The terms "apoptosis" and "appptotic activity" are 
used in a broad sense and refer to the orderly or 
controlled form -of cell death in mammals that is 
. typically accompanied by one or more characteristic cell 
changes, including condensation of cytoplasm, loss of 
plasma membrane microvilli segmentation of the nucleus, 
degradation of chromosomal DNA or loss of mitochondrial 
function. This activity can be determined and measured,, 
for instance, by cell - viability assays, FACS analysis, 
or DNA electrophoresis, all which are known in the art. 

The terms "cancer", "cancerous", and "malignant" 
refer to or describe the physiological condition in 
mammals that is typically characterized by unregulated' 
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cell growth. Examples of cancer include but are not 
limited to, carcinoma, including adenocarcinoma, 
lymphoma, blastoma, melanoma, sarcoma, and leukemia. 
More particular examples of such cancers include 
squamous cell cancer, small-cell lung cancer, non-small 
cell lung cancer, gastrointestinal cancer, Hodgkin's and 
non-Hodgkin's lymphoma, pancreatic cancer > glioblastoma, 
cervical cancer, ovarian cancer, liver cancer such as 
hepatic carcinoma and hepatoma, bladder cancer, breast 
cancer, colon cancer, .colorectal cancer, endometrial 
carcinoma, salivary' gland carcinoma, kidney cancer such 
as renal cell carcinoma and Wilms' tumors, basal cell 
carcinoma, melanoma, prostate cancer, vulval cancer, 
thyroid cancer, testicular cancer, esophageal cancer, 
and various types of head and neck cancer. 

The term "mammal" as used herein refers to any . 
mammal classified as a mammal, including humans, cows, 
horses, dogs and cats. In a preferred embodiment of the 
invention, the mammal is a human. 

II. PompocH finrig and Mp fhnnp of fhp Trtvpntior) . 
A. Full -length PRQ364 PnlypppfiriP 

The present invention provides newly identified and 
isolated nucleotide sequences encoding polypeptides 
referred to in -the present application as PR0364.. In • 
particular, Applicants have identified and isolated cDNA 
encoding a PR03 64 polypeptide, as disclosed in further ■ 
detail in the Examples below. Using BIiAST and FastA 
sequence alignment computer programs (with set default 
parameters) ,. Applicants found that portions of the 
PR03 64 polypeptide have certain sequence identity with 
various members of the tumor necrosis factor receptor 
family. Accordingly, it is presently believed that 
PR03 64 polypeptide disclosed in the present application 
is a newly identified member of the tumor necrosis 
factor receptor family of polypeptides. 

It is believed that the PR03 64 receptor is a human 
ortholog of the murine GITR . Relatively low levels of 
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PR03 64 mRNA expression were observed, and mainly in 
lymphoid tissues. However, peripheral blood T cells 
expressed abundant PR03 64 upon stimulation, which 
suggests that the PR0364 receptor plays a role in T cell 
function. As shown in the Examples below, it is 
believed that the polypeptide encoded by the DNA19355- 
1150 nucleotide sequence may be a ligand for the PR03 64 
polypeptide receptor. Co- transf ection of the PR03 64 
receptor and the DNA19355 ligand was found to protect 
human Jurkat T cells against AICD. These results 
suggest that the PR03 64 receptor and ligand- may modulate 
T lymphocyte survival in- peripheral tissues and 
proinflammatory responses' in mammals. The activation of 
NF-KB by the DNA1S355 ligand/PR03 64 interaction also 
suggests its role in modulating apoptosis, 
proinf lamatory and autoimmune responses in mammalian 
cells. It is contemplated for instance, that a PR03 64 
immunoadhesin molecule (e.g., a PR0364 ECD-Ig construct) 
could be used in an antagonistic manner to block NF-KB 
activation by the DNA19355 ligand. 

B. PPQ^4 Varies 

In addition to the full-length native sequence 
PR03 64 polypeptide described herein, it is contemplated 
that PR0364 variants can be prepared. PR0364 variants 
can be prepared by introducing appropriate nucleotide 
changes into the PR03 64 -encoding DNA, or by synthesis of 
the desired PR0364 polypeptide. Those skilled in the 
art will appreciate that amino acid changes may alter 
post-translational processes of the PR0364 polypeptide, 
such as changing the number or position of glycosylat ion - 
sites or altering the membrane anchoring 
characteristics . 

Variations in the native full-length sequence 
PR0364 or in various domains of the PR0364 polypeptide 
described herein, can be made, for example, using any of 
the techniques and guidelines for conservative and non- 
conservative mutations set forth, for instance, in U.S. 
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- Patent No. 5,364,934. Variations may be a substitution, 
deletion or insertion of one or more codons encoding the 
PR0364 polypeptide that results in a change' in the amino 
acid sequence of the PR03 64 polypeptide as compared with 
5 the native sequence PRCG64 . Optionally the variation is 
by substitution of at least one amino acid with any 
other amino acid in one or more of the domains of the 
PR03 64 polypeptide. -. Guidance in determining which amino 
.acid residue may be inserted, substituted or deleted 

10 without adversely affecting the desired activity may be 
found by comparing the sequence of the PR03 64 
polypeptide with that of homologous known protein 
molecules and minimizing the number of amino acid 
sequence changes made in regions of high homology. 

15 Amino acid substitutions can be the result of replacing 
one amino acid with another amino acid having similar 
structural and/or chemical properties, such as the 
replacement of a leucine with a serine, i.e., 
conservative amino acid replacements.. Insertions or 

20 deletions may optionally be in the range of 1 to 5 amino 
.acids. The variation allowed may be determined by 
systematically making . insertions , . deletions or 
substitutions of amino acids in the sequence and testing 
the resulting variants for activity in any of the In 

25 vitro assays described in the Examples below. 

"The variations can be made using methods known in 
the art such as oligonucleot ide-mediated (site-directed) 
mutagenesis, alanine scanning, and PCR mutagenesis. 
Site-directed mutagenesis [Carter et al . , Nnrl . A<-i r\<=i 

30 Res . , 22L:4331 (1986); Zoller et al . , Wnrl . ArH riw Ppr . , 
211:6487 (1987)], cassette mutagenesis [Wells et al.., 
Oftne / 2A:315 (1985)], restriction selection mutagenesis' 
[Wells et al . Pb-ilos. Trans. R . Ror. T.nn^nn £erA r 
3JLZ:415 (1986)] or other known techniques can be 

35 performed on' the cloned DNA to produce the PR0364- 
encoding variant DNA. 

Scanning amino acid analysis can also be employed 
to identify one or more amino acids along a contiguous 
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sequence. Among the preferred scanning amino acids are 
relatively small, neutral amino acids. Such amino acids 
include alanine, glycine, "serine, and cysteine. Alanine 
is typically a preferred scanning amino acid among this 
group because it eliminates the side-chain beyond the 
beta-carbon and is less likely to alter the main-chain" 
conformation of the variant. Alanine is also typically 
preferred because it is the most common amino acid. 
Further, it is frequently found in both buried and 
exposed positions [Creighton, Th^ Profpins , (W.H. 
Freeman & Co., N.Y.); Chothia, J, Mol . Biol . , JJ1Q, : 1 
(1976)]. If alanine substitution does not yield 
adequate amounts of variant, an isoteric amino acid can 
be used . ' ' * 

C. MnHif i rar-inri.q of PPfn£4 
Covalent modifications of PR0364 polypeptides are 
included within the scope of ' this invention. One type 
of covalent modification includes, reacting targeted 
amino acid residues of a PR03 64 polypeptide with an - 
organic derivat i zing ' agent that is capable of reacting 
with " selected side chains or the N- or C- terminal 
residues of a PR0364 polypeptide. Derivat iza-t ion with 
.bifunctional agents ia useful, -for instance, for 
crosslinking PR03 64 to a water- insoluble support matrix 
or surface for use in the method for purifying anti- 
PR03 64 antibodies, and vice -versa. Commonly used 
crosslinking agents include, e.g., 1 , 1 -bis (diazoacetyl) - 
2 -phenyl ethane , glutaraldehyde , N-hydroxysuccinimide 
esters, for example, esters with 4 -azidosalicylic acid, 
homobif unctional imidoesters , including disuccinimidyl 
esters such as 3,3' -dithiobis ( succinimidylpropionate ) , 
bifunctional maleimides such as bis-N-maleimido-1 , 8- 
octane and agents such as methyl-3- [ (p-azidophenyl) - 
dithio] propioimidate . 

Other modifications include deamidation of 
glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, 
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hydroxy 1 at ion of proline and lysine, phosphorylation of 
hydroxyl groups of seryl or threonyl residues, 
.methylation of the a -amino groups of lysine, arginine , 
and histidine side chains [T.E. Creighton, PmfPi : 
Structure and Mnlpni lar Propprfifts . W.H. Freeman & Co., 
San Francisco, pp. 79-86 (1983)], acetylation of the N- 
terminal amine, and amidatioh of any C- terminal carboxyl 
group . ; 

Another type of coyalent -modification of the PR03 64 
polypeptide included within the scope of this invention 
comprises altering the native -glycosylation pattern of 
the polypeptide. "Altering the native glycosylation 
pattern" is intended for purposes herein to mean 
deleting one or more carbohydrate moieties found in 
native sequence PR0364 polypeptide, and/or adding one or 
more glycosylation sites that are not present in the 
native sequence PR03 64 polypeptide. 

Addition of glycosylation sites to PR03 64 
polypeptides may be ~ accomplished by altering, the amino 
acid sequence thereof. The alteration may be made, for 
example, by the addition of, or substitution by, one or 
more serine or threonine residues to the native sequence 
PR03 64 polypeptide (for O- linked glycosylation sites) . 
The PR03 64 amino acid sequence may optionally be altered 
through changes at the DNA level, particularly by 
mutating the DNA encoding the PRO'3 64 polypeptide at 
preselected bases such that codons are generated that 
will translate into the desired amino acids. 

Another means of increasing the number of 
carbohydrate moieties on the PR03 64 polypeptide is by 
chemical or enzymatic coupling of glycosides to the 
polypeptide. Such methods are described , in the art, 
e.g., in WO 87/05330 published 11" September 1987, and in 
Aplin and Wriston, CRC Grit.. Rev. Biochem.-, pp. 259-306 
(1981) . * 

Removal of carbohydrate moieties present on the 
PR03 64 polypeptide may be accomplished chemically or 
enzymatically or by mutational substitution of codons 
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encoding for amino acid residues that serve as targets 
for glycosylation . Chemical deglycosylation techniques 
are known in the art and described, for instance, by 
Hakimuddin, et al . , Ar-rh . Binrhpm. Rinphys. f 25Ji:52 
5 (1987) and by Edge et al . , Anal . FH orhpm . r nfl :in 

(1981) . Enzymatic cleavage of carbohydrate moieties on 
polypeptides can be achieved by the use of a variety -of 
endo- and exo-glycosidases as described by Thotakura et 
al., Mfith..P,n7ymn1 , JU1£.:350 (1987). 

10 Another type of covalent modification of PR03 64 

comprises linking the PR03 64 polypeptide to one of a 
variety of nonproteinaceous polymers, e.g., polyethylene 
glycol, polypropylene glycol, of polyoxyalkylenes , in 
the manner set forth in U.S. Patent Nos. 4,640,835; 

15 4,496,689; 4,301,144; 4', 670,417; 4,791,192 or 4,179,337. 
j PR0364 polypeptides of the present invention may 
also be modified in a way to form chimeric molecules 
comprising a PR0364 polypeptide fused to another, 
heterologous polypeptide or amino acid sequence . In one 

20 embodiment, such a chimeric molecule comprises a fusion 
of a PR0364 polypeptide with a tag polypeptide which 
- provides an epitope to which an- anti-tag antibody can 
selectively bind. The epitope tag is generally placed 
at the amino- or carboxyl- terminus of the PR0364 

25 polypeptide. The presence of such epitope- tagged forms 
of a PR0364 polypeptide can be detected using an 
antibody against the tag polypeptide. Also, provision 
of the epitope tag enables the PR03 64 polypeptide to be 
readily purified by affinity purification using an anti- 

30 tag antibody or another type of affinity matrix that 

binds to the epitope tag. In an alternative embodiment, 
the chimeric molecule may comprise a fusion of a PR03 64 
polypeptide with an immunoglobulin or a particular 
region of an immunoglobulin. For a bivalent form of the 

35 chimeric molecule, such a fusion could be to the Fc 
region of- an IgG molecule. Optionally, the chimeric 
molecule will comprise a PR03 64 ECD sequence fused to an 
Fc region of an IgG molecule. 
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Various tag polypeptides and their respective 
antibodies are. well known in the art. Examples include' 
poly-histidine (poly-his) or poly-histidine-glycine 
(poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al. . Mnl . Ol 1 . fti ol , .&:2159- 
2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4 , 
B7 and 9E10 antibodies thereto [Evan et al . f Mnl smlar 
rmd Cellular Biology, 5:3610-3616 (1985)]; and the 
Herpes Simplex virus glycoprotein D (gD) tag and its 
antibody [Paborsky et al., Prnfpi n Rngi n^p-ri ng J 
11(6) :547-553 (1990)]. -Other tag polypeptides include 
the Flag-peptide -[Hopp et al". , Ri nTprhnnl ogy . £. : 1204- 
1210 (1988)]; the KT3 epitope peptide [Martin et al . , 
Science, 255 : 192-194 (1992)]; an a-tubulin epitope 
peptide [Skinner et al . , ,7. Biol / rhem . f 2&£ : 15163 - 15166 
(1991)]; and the T7 gene 10 protein peptide tag [Lutz- 
Freyermuth et al . , Pror. Naf.T . An ad . Sri TTSR , £Z:63 93- 
6397 (1990) ] . 

The PR03 64 polypeptide of the present" invention may 
also be modified in a way to form a chimeric molecule 
comprising a PR03 64 polypeptide fused to a leucine 
zipper. Various leucine zipper polypeptides have been 
described in the art. See, e.g., Landschulz et al . , 
Science 240:1759 (1988); WO 94/10308; Hoppe et al., FKftfi 
Let-tern 344:1991 (1994); Maniatis et al . , Uatura' 341 : 24 
(1989) . It is believed that use of a leucine zipper 
fused to a PR0364 polypeptide may be desirable to assist 
in dimerizing or trimerizing soluble PR0364 polypeptide 
in solution. Those skilled in the art will appreciate 
that the leucine zipper may be fused at either the N- or 
C- terminal end of the PR03 64 molecule. 

D . Prpparatinn of PPm£4 
The description below relates primarily to 
production of PR03 64 by culturing cells, transformed or 
transfected with a vector containing PR0364 polypeptide 
encoding nucleic acid. It is, of course, contemplated 
that alternative methods, which are well known in the 
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art, may be employed to prepare PR0364 polypeptides. 
For instance, the PR03 64 sequence, or portions thereof, 
may be produced by direct peptide synthesis using solid- 
phase techniques [see, e.g., Stewart et al . , Rnl -i rj-Pha.q^ 
5 Pe.pt i riff Synt.hPfli.a, W.H. Freeman Co., San Francisco, CA 
(1969); Merrifield, iT. Am. rhfim. Snr , £5:2149-2154 
. (1963.)] . In vitro protein synthesis may be performed 
using manual techniques or by automation. Automated 
synthesis may be accomplished, for instance, using an 
10 Applied Biosystems Peptide Synthesizer (Foster City, CA) 
using manufacturer's instructions. Various portions of 
PR0364 polypeptides may be chemically synthesized 
separately and combined using chemical or enzymatic 
methods to produce a full-length "PR0364 polypeptide. 

15 

1- Isolation of DNA Encoding PT?Q7fi4 
DNA encoding a PR03 64 polypeptide may be obtained 
from a cDNA library prepared from tissue believed to 
possess, the PR03 64 mRNA and to express it at a 

20 detectable level. Accordingly, human PR03 64 -encoding 
DNA can be conveniently obtained from a cDNA library 
prepared from human tissue, such as described in the 
Examples. The PR03 64 -encoding gene may also be obtained 
from a genomic library or by oligonucleotide synthesis. 

25 Libraries can be screened with probes (such as 

antibodies to a PR03 64 polypeptide or oligonucleotides ■ 
of at least about 20-80 bases) designed to identify the ' 
gene of interest or the protein encoded by it. 
Screening the cDNA or genomic library with the selected 

30 probe may be conducted using standard procedures, such 
as described, in Sambrook et al . , Mnlftnilar finning- A 
Laboratory Manual (New York: Cold Spring Harbor 
Laboratory Press, 1989) . An alternative means to 
isolate the gene encoding PRC3 64 is to use PCR 

35 methodology [Sambrook et al . , snpra ; Dieffenbach et al . , 
" PCP Primer -A I^hnrarory Manual (Cold Spring Harbor 
- Laboratory Press, 1995)]. 



WO 99/40196 PCT/US99/02642 

27 . 

The Examples bel ow describe techniques for 
screening a cDNA library. ' The oligonucleotide sequences - 
selected as probes should be of sufficient length and 
sufficiently unambiguous that false positives . are 
minimized. The oligonucleotide is preferably labeled 
such that it can be detected upon hybridization to DNA 
in the library being screened. Methods of labeling are 
well known in the art, and include the use of 
radiolabels like 32 P- labeled' ATP, biotinylat ion of enzyme 
labeling. Hybridization- conditions, including moderate 
stringency and high stringency, are provided in Sambrook ■ 
et al . , supra - 

Sequences identified in such library screening 
methods can be compared and aligned to other known 
sequences deposited and available in public databases 
such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or . 
nucleotide level) within defined regions of the molecule 
or across the full-length sequence can be determined 
through sequence alignment using" computer software 
programs such as ALIGN, DNAstar, and INHERIT. 

Nucleic acid having protein coding sequence may be 
obtained by screening selected cDNA or genomic libraries 
using the deduced amino acid sequence disclosed herein 
for the first time, and, if necessary, using 
conventional primer extension procedures as described in 
Sambrook et al . , supra , to- detect precursors and 
processing intermediates of mRNA that may not have been 
reverse-transcribed into cDNA. 

• 2 . Selection and Tran.gfnrmatinn. nf Hn^t Cftlls 
Host cells are transfected or transformed with 
expression or cloning vectors described herein for 
PR03 64 polypeptide production and cultured in 
conventional nutrient media modified as appropriate for 
inducing promoters, selecting transf ormants , or 
amplifying the genes encoding the desired sequences . 
The culture conditions, such as media, temperature, pH 
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and the like, can be selected by the skilled artisan 
without undue experimentation. In general, principles, 
protocols, and practical techniques for maximizing the 
productivity of cell cultures can be found in Mammal s 

Ce3 ] Bi otpchnol ogy - a Prartir^i Appm^rh, m . Butler, 

ed. (IRL Press, 1991)" and Sambrook et al . , supra 

Methods of transfection are known to the ordinarily 
skilled artisan, for example, CaP0 4 and electroporation . " 

Depending on the host cell used, transformation is 
performed using standard techniques appropriate to such 
cells. The calcium treatment employing calcium 
chloride, as described in. Sambrook et al. , supra, or 
electroporation is generally used for prokaryotes or. 
other cells that contain substantial cell-wall barriers. 

Infection with AgrrojbacteriujT? tumefaclens is used for 
transformation of certain plant cells, as described by 
Shaw et al . , Gene., 23_:315 (1983) and WO 89/05859 
published 29 June 1989. For mammalian cells without 
such cell walls, the calcium phosphate precipitation 
method of Graham and van der Eb, Vi rnl ogy , 5^2:456-457 
(1978) can be employed. General aspects of mammalian 
cell host system transformations have been described in 
U.S. Patent No. 4,399,216. Transformations "into yeast 
are typically carried out according to the method of Van 
Solingen et al . , J.- Bact . , 130: 946 (1977) and Hsiao et ' 

al., Pror ,- Nnft 1 Ar.acl . Sri: ( T7£ a ) s n& - ^ ft -? q (1979). 

However, other methods for introducing DNA into cells, 
such as by nuclear microinjection, electroporation, 
bacterial protoplast fusion with intact cells, or 
polycations, e.g., polybrene, polyornithine , may also be 
used. For various techniques for transforming mammalian 
cells, see Keown et al . , Mef.hnris in Fin^ ymol ogy , J_£-5:527- 
537 (19.90) and Mansour et al . , Natmra, 22£ : 34 8 - 352 
(1988) . 

Suitable host cells for cloning or expressing the 
DNA in the vectors herein include prokaryote, yeast, or 
higher eukaryote cells. Suitable prokaryotes include 
but are not limited to eubacteria, such as Gram-negative 



WO 99/40196 PCT/US99/02642 

29 

or Gram-positive organisms, for example, 
Enterobacteriaceae such as E. coli. Various E. .coli 
strains are publicly available, such as E.coli K12 
strain MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); 
5 E . coli strain W3110 (ATCC 27,325) and K5 772 (ATCC 
53 , 635') 

In addition to prokaryotes , eukaryotic microbes 
such as filamentous fungi or yeast are suitable cloning 
• or expression hosts for PR03 64 -encoding vectors. 

10 Sac char omyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. 

Suitable host cells. for the expression of 
glycosylated PR0364 are derived from multicellular 
organisms. Examples of invertebrate cells include 

15 insect cells such as Drosophila - S2 and Spodoptera Sf9, 
as well as plant cells. Examples of useful mammalian 
host cell lines include Chinese hamster ovary (CHO) and 
COS cells. More. specific examples include monkey kidney 
CV1 line transformed by SV40 (COS-7, ATCC CRL 1651) ; 

20 human embryonic kidney line (293 or 293 cells subcloned 
for growth in suspension culture, Graham et al . , *T _ gpn 
Virol^., 3_£:59 (1977)); Chinese hamster ovary cells/-DHFR 
(CHO, Urlaub and Chasin, Pror: Natl Ara H. firi . USA , 
Z2:4216 (1980) )-; mouse Sertoli cells (TM4, Mather, R-inl . 
-25 Kffprori 23.:243-251 (1980)); human lung cells (W138, 

ATCC CCL 75); human liver cells (Hep G2 , HB 8065); and ' 
mouse mammary tumor (MMT- 060562, ATCC CCL51). . The - 
selection of the appropriate host cell is deemed to be 
within the skill in the art. 

30 

3 . Selection anri TTap of a Pftpl irahlfi Vftrtnr 
The nucleic acid (e.g., cDNA or genomic DNA) 
encoding the desired PR03 64 polypeptide may be inserted . 
into, a replicable vector for cloning (amplification of ' 
35 the DNA) or for expression. Various vectors are 

publicly available. The vector may, for example, be in 
the form of a plasmid, cosmid, viral particle, or phage. 
The appropriate nucleic acid sequence may be inserted 
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into the vector by a variety of procedures. In general, 
DNA' is inserted into an- appropriate restriction . 
endonuclease site (s) ■ using techniques known in the art.- 

Vector components generally include, but are not 
limited to, one or more of a signal sequence, an origin 
of replication, one or more marker genes, an enhancer 
element, a promoter, and a transcription termination 
. sequence. Construction of suitable vectors containing 
one or more of these components employs standard 
ligation techniques which are known to the skilled 
artisan. 

The desired PR03 64 polypeptide may be produced 
recombinantly not only directly, but also as a fusion 
polypeptide with a heterologous polypeptide, which may 
be a signal sequence or other polypeptide having a. 
specific cleavage site at .the N- terminus of the mature 
protein or polypeptide. In general, the signal sequence 
may be a component of the vector., or it may be a part of 
the PR03 64 -encoding DNA that is inserted into the 
vector. The signal sequence may be a prokaryotic signal 
sequence selected, for example, from the group of the 
alkaline phosphatase, penicillinase, lpp, or heat -stable 
enterotoxin II leaders. For yeast secretion the' signal 
sequence may be, e.g., the yeast invertase leader, alpha 
factor leader (including Sac char omyces and Kluyveromyces 
a-f actor leaders', the latter described in U.S. Patent 
No. 5, 010,182) , or acid phosphatase leader, .the C. 
albicans glucoamylase leader (EP 362,179 published 4 , 
April 1990) , or the signal described in WO 90/13 646 
published 15 November 1990. In mammalian cell 
expression, mammalian signal sequences may be used to 
direct secretion of the protein, such as signal 
sequences from secreted polypeptides of the same or 
related species, as well as viral secretory leaders. 

Both expression and cloning vectors contain a 
nucleic acid sequence that enables the vector to 
replicate in one or more selected host cells. Such 
sequences are well known for a variety of bacteria, 
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yeast, and viruses. The origin of replication from the 
plasmid pBR322 is suitable for most Gram-negative 
bacteria, the 2|i plasmid origin is suitable for yeast, 
and various viral origins (SV4 0, polyoma, adenovirus, 
5 VSV or BPV) are useful for cloning vectors in mammalian 
cells . 

Expression and cloning vectors will typically 
contain a selection gene, also termed a selectable 
marker. Typical selection genes 'encode proteins that 
10 (a) confer resistance to antibiotics or other ' toxins , 
e.g., ampicillin, neomycin, methotrexate, or 
tetracycline, (b) complement auxotrophic deficiencies, 
or (c) supply critical nutrients, not available from 
complex media, e.g., the gene encoding D-alanine 

15 racemase for Bacilli. 

An example of suitable selectable markers for 
mammalian cells are those that enable the identification 
of -cells competent to take up the PR03 64 -encoding 
nucleic acid, such as DHFR or thymidine kinase. An 

.20 appropriate host cell when wild- type "DHFR is employed is 
the CHO cell line - deficient in DHFR activity, prepared 
and propagated as described by Urlaub et al . , Proc . 
Natl . Acan . SrH . USA r ^2:4216 (1980). A suitable, 
selection gene for use in yeast is- the trpl gene present 

25 in the yeast plasmid YRp7 [Stinchcomb et al . , Nature r 
282 : 39 (1979); Kingsman et al . , Hptip f 2:141 (1979); 
Tschemper et al . , Gfme, ID.: 157 (1980)]. The txpl gene 
provides a selection marker for a mutant strain of yeast 
lacking the ability to grow in tryptophan, for example, 

.30 ATCC No. 44 076 or PEP4-1 [ Jones,' Qpn^t i _B£:12 

(1977) ] . . " 

Expression and cloning vectors usually contain a. 
promoter operably linked to the PR03 64 -encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters 

35 recognized by a variety of potential host cells are well 
known. Promoters suitable for use with prokaryotic 
hosts include the P- lactamase and lactose promoter 
systems [Chang et al . , Nature, 2Z5.:615 (1978); Goeddel 
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et al., Nature, 281 :544 (1979)], alkaline phosphatase, a 
tryptophan (trp)" promoter system [Goeddel, Nnrlgir Ar-irj.g 
Sea-., 4057 (1980); EP 36,776], and hybrid promoters 
such as the.tac promoter [deBoer et al . , Prnr . watl . 
5 Acad . Sci . USA, £11:21-25 (1983)]. Promoters for use in 
bacterial systems also will contain a Shine -Dalgarno 
(S.D.) sequence operably linked to y the DNA encoding the 
PR03 64 polypeptide. 

Examples of suitable promoting sequences for use 

10 with yeast hosts include the promoters for 3- 

phosphoglycerate kinase [Hitzeman et al . , J. PH ol . 
Chfiffl . , 255 : 2073 (1980)] or other glycolytic enzymes 
[Hess et al . , J. Adv. Flnriymp Keg , , IZ:149 (1968); 
Holland, Biochemistry, JJZ:4900 (1978)], such as enolase, 

15 glyceraldehyde- 3.- phosphate dehydrogenase, hexokinase , 

pyruvate decarboxylase, phosphof ructokinase , glucose- 6- 
phosphate isomerase, 3 -phosphoglycerate mutase, pyruvate 
kinase, triosephosphate. isomerase, phosphoglucose . 
isomerase, and glucokinase. 

20 Other yeast promoters, which are inducible 

promoters having the additional advantage of 
transcription controlled by growth conditions, are the 
promoter regions for alcohol dehydrogenase 2, 
isocytochrome C, acid phosphatase, degradative enzymes 

25 associated with nitrogen metabolism, metallothionein , 
glyceraldehyde- 3 -phosphate dehydrogenase,' and enzymes 
responsible for maltose and galactose utilization.. 
Suitable vectors and promoters "for use in yeast 
expression are further described in EP 73,657. 

30 PR0364 transcription from vectors in mammalian host 

cells is controlled, for example, by promoters obtained 
from the genomes. of viruses such as polyoma virus, 
fowlpox virus (UK 2,211,504 published 5 July 1989), 
adenovirus (such as Adenovirus 2) , bovine papilloma 

35 virus, avian sarcoma .virus , cytomegalovirus, a 

retrovirus, hepatitis -B virus and Simian Virus 4 0 
(SV40) , from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from 
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heat -shock promoters, provided such promoters are 
compatible with the host cell systems. 

Transcription of a DNA encoding a PR03 64 
polypeptide by higher eukaryotes may be increased by 
5 inserting an. enhancer sequence into the vector. 

Enhancers are cis -acting elements of DNA, usually about 
from 10 to 300 bp, that act on a. promoter to increase 
its transcription. Many enhancer sequences are now 
known from mammalian genes (globin, elastase, albumin, 

10 a- fetoprotein, and insulin) . Typically, however, one 
will use an enhancer from a eukaryotic cell virus. 
Examples include the SV4 0 enhancer on the late side of 
the replication origin (bp 100-270) , the cytomegalovirus 
early promoter enhancer, the polyoma enhancer on the 

15 late side of the replication origin, ' and adenovirus 

enhancers. The enhancer may be spliced into the vector • 
at a position 5' or 3 1 to the PR0364 coding sequence, 
but is preferably located -at a. site 5 f from the 
promoter . 

20 Expression vectors used in eukaryotic host cells 

(yeast, fungi, insect plant , animal, human, or 
• nucleated cells from other multicellular organisms) will 
also contain sequences necessary for the termination of 
transcription and for stabilizing the mRNA. Such 

25 sequences are commonly available from the 5'' and, 

occasionally 3 ' , untranslated regions of eukaryotic or 
viral DNAs or cDNAs . These regions contain nucleotide 
segments transcribed as polyadenylated fragments in the 
untranslated portion of the mRNA encoding PR03 64 . 

30 Still other methods, vectors, and host cells 

suitable for adaptation to the synthesis of PR03 64 
polypeptides in recombinant vertebrate cell culture are 
described in Gething et al'. , Naf.n-rp , 222l:620-G2S (1981); 
Mantei et al . , Nature, 281 :40-46 (1979); EP 117,060; and 

35 EP 117,058. 
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4 . Def erring Gene Ampl i f -i ratinn / ^yprps.^nn 
Gene amplification and/or expression may be 
measured in a sample directly, for example, by 
conventional Southern blotting, Northern blotting to 
quantitate the transcription of mRNA [Thomas, Pror . 
Natl , Acad Sri TTft A , 2^:5201-5205 (1980)]., dot blotting 
(DNA analysis) , or in situ hybridization, using an 
appropriately labeled probe, based on the sequences 
provided herein. Alternatively, antibodies may be 
employed that can recognize specific duplexes, including 
DNA duplexes, RNA duplexes/ and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in turn may be 
labeled and the assay may be carried out where the 
duplex is bound to a surf ace,. so that -upon the formation 
of duplex on the surface, the presence of antibody bound 
to the duplex can be detected. 

Gene expression, alternatively, may be measured by 
immunological methods, such as immunohi s t ochemi cal 
staining .of cells or tissue sections and assay of cell 
culture or body fluids', to quantitate directly the 
expression of gene product. Antibodies useful for 
immunohistochemical staining and/or assay, of sample 
fluids may be either monoclonal or polyclonal, and may 
be prepared in any mammal. Conveniently, the' antibodies 
may be prepared against a native sequence PR03 64 
polypeptide or against a synthetic peptide based' on the 
DNA sequences provided- herein or against exogenous 
sequence fused to PR03 64 -encoding DNA and encoding a 
specific antibody epitope. 

5 . Purif-ir^imn o-F Pol yp^pi- -i 
Forms of PR03 64 may be recovered from culture 
medium or from host cell lysates . If membrane -bound, it 
can be released from the membrane using a suitable 
detergent solution (e.g. Triton-X 100) or by enzymatic 
cleavage. Cells employed in expression, of PR0364 
polypeptides can be disrupted by various physical or 
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chemical means, such as freeze -thaw cycling, sonication, 
mechanical disruption, or cell lysing agents. 

It may be desired to purify PR0364 from recombinant 
cell proteins or polypeptides. The following procedures 
. are exemplary of suitable purification procedures: by 
fractionation on an ion-exchange column; ethanol 
precipitation; reverse phase HPLC; chromatography on 
silica or on a cation-exchange resin such as DEAE; 
chromatof ocusing; SDS-PAGE; ammonium sulfate 
precipitation; gel filtration using, for example, 
Sephadex G-75; protein A Sepharose columns to remove 
contaminants such as IgG; and metal chelating columns to 
bind epitope- tagged forms of the PR0364 polypeptide. 
Various methods of protein purification may be employed 
and such methods are known in the art and' described for 
example in Deutscher. Methods -in Rn^ymol ngy . 1 R2 (1990); 
Scopes , Protein Piiri f i rat i'nn : Prinri pl ps anrj Pr^rt ~i , 
Springer-Verlag, New York (1982) . The purification 
step(s) selected will depend, for example, on the nature ' 
of the production process used and the particular PR03 64 
polypeptide produced. 

E. Uses for PPO^U 
Nucleotide sequences (or their complement) encoding 
PR0364 polypeptides have various applications in the art 
of molecular biology, including uses as hybridization 
probes, in .chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PR03 64 -encoding 
nucleic acid will also be -useful for the preparation of 
PR0364 polypeptides by the recombinant techniques 
described herein. 

The full-length DNA47365-12 0 6 nucleotide sequence 

(SEQ ID N0:1)- or the full-length native sequence PR03 64 . 

(SEQ ID NO: 2) nucleotide sequence, or portions thereof, 
may be used as hybridization probes for a cDNA library 
to isolate the full-length PR0364 gene or to isolate 
still other genes (for instance, those encoding 
naturally-occurring variants of PR0364 or PR0364 from 
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other species) which have a desired sequence identity to 
the PR0364 nucleotide sequence disclosed in Figure 1- 
(SEQ ID N0:1). Optionally, the length of the probes 
will be about 20 to about" 50 bases. The hybridization 
probes may be derived from the UNQ319 (DNA47365-1206 ) 
nucleotide sequence of SEQ ID NO:l as shown in Figure 1 
or from genomic sequences including promoters, enhancer 
elements and introns of native sequence PR0364 -encoding 
DNA. By way of example, a screening method will 
comprise isolating the coding region of the PR03 6 4 gene 
using the known DNA sequence to synthesize a selected 
probe of about 40 bases. Hybridization probes may be 
labeled by a variety of labels, including 
radionucleotides such as 32 P or 3S S, or enzymatic labels 
such as alkaline phosphatase " coupled to the probe via 
avidin/biotin coupling systems. Labeled probes having a 
sequence complementary to that of the PR03 64 gene of the 
present invention can be used to screen libraries of 
. human cDNA, genomic DNA or mRNA to determine which 
members of such libraries the probe hybridizes to. 
Hybridization techniques are described in further detail 
- in the Examples below. 

The probes may also be employed in PCR techniques 
to generate a pool of sequences for identification of 
closely related PR0364 sequences. 

Nucleotide sequences encoding a PR0364 polypeptide 
can also be used to construct hybridization probes for. 
mapping the gene which encodes that PR03 64 polypeptide 
and for the genetic analysis of individuals with genetic 
disorders. The nucleotide sequences provided herein may 
be mapped to a chromosome and specific regions of a 
chromosome using known techniques, such - as in situ 
hybridization, linkage analysis against known 
chromosomal markers, and hybridization screening with 
libraries. 

When the coding sequences for PR03 64 encode a . 
protein which binds to another protein (example, where 
the PR0364 polypeptide functions as a receptor) , the 
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PR0364 polypeptide can be used in assays to' identify the 
other proteins or molecules involved in the binding 
interaction. By such- methods, inhibitors of the 
receptor/ligand binding ' interaction can be identified. 
5 Proteins involved in such binding interactions can also 
be used' to screen for peptide or small molecule 
inhibitors or agonists of the binding- interaction . 
Also, the receptor PR03-64 polypeptide can be used to 
isolate other correlative ligand(s) apart from the 

10 ligand described in Example 2 below. Screening assays 
can be designed to find lead compounds that mimic the 
biological activity of a native PR0364 or a receptor for 
PR0364. Such screening assays will include assays 
amenable to high- throughput screening of chemical 

15 " libraries, making them particularly suitable for 

identifying small molecule drug candidates. Small 
molecules contemplated include synthetic organic or 
inorganic compounds. The assays can be performed in a 
variety of formats, including protein-protein binding 

20 assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the 
art 

Nucleic acids which~-encode PR03 64 polypeptide or 
any of its modified forms can also be used to generate 

25 either transgenic animals or "knock out" animals which, 
in turn, are useful in the development and screening of 
therapeutically useful reagents. A transgenic animal 
(e.g., a mouse or rat) is an animal having cells that 
contain a transgene, which transgene was introduced into 

30 the animal or an ancestor of the animal at a prenatal, 

e.g., an embryonic stage. A transgene is a DNA which is 
integrated into the genome of a cell from which a 
transgenic animal develops. In one embodiment, cDNA 
encoding PR03 64 polypeptide can be used to clone genomic 

35 DNA encoding PR03 64 in accordance with established 

techniques and the genomic sequences used to generate 
transgenic animals that contain cells which express DNA 
encoding PR03 64. Methods for generating transgenic 
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animals, particularly animals such as mice or rats, have 
become conventional in the art' and are described, for 
example, in U.S. Patent Nos . 4,736,866 and 4,870,009. 
Typically, particular cells would be targeted for PR0364 
5 transgene incorporation with tissue-specific enhancers. 
Transgenic animals that include a copy of a transgene 
encoding PR03 64 introduced into the germ line of the 
animal at an embryonic stage can be used to examine the 
effect of increased expression of DNA encoding PR03 64 . 

10 Such animals can be used as tester animals for reagents 
thought to confer protection from, for example, 
pathological conditions associated with. its 
overexpression . In accordance with this facet of the 
invention, an animal is treated with the reagent and a 

15 reduced incidence of the pathological condition, 

compared to untreated animals bearing the transgene, 
would indicate a potential therapeutic intervention for 
the pathological condition.. 

Alternatively, non-human homologues of PR03 64 can 

20" be used to construct a PR0364 "knock out" animal which 
has a defective or altered gene encoding PR0364 as a 
result of homologous recombination between the 
endogenous gene encoding PR03 64 and altered genomic DNA 
encoding PR03 64 introduced into, an embryonic cell of the 

25 animal. For example, cDNA encoding PR03 64 can be used 
to clone genomic. DNA encoding . PR03 64 in accordance with 
established techniques. A portion of the genomic DNA 
encoding PR03 64 can be deleted or replaced with another 
gene, such as a gene encoding a selectable marker which 

30 can be used to monitor integration. -Typically, several 
kilobases of unaltered flanking DNA (both at the 5 ' and 
3' ends) are included in the vector [see e.g., Thomas 
and Capecchi, Cell , 51:503 (1987) for a description of 
homologous recombination vectors] . The vector is 

35 - introduced into an embryonic stem cell line (e.g., by 
electroporation) and cells in which the introduced DNA 
has homologous ly recombined with the endogenous DNA are 
selected [see e.g., Li et al . , Cf^l 1 , ££:915 (1992)]. 
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The selected cells are then injected into a blastocyst 
of an animal • (e . g. , a mouse or rat) to form aggregation 
chimeras [see e.g., Bradley, in T 'era to carcinomas and 
Embryonic Stem Cells: A Practical Approach/ E. J. 
Robertson, ed. (IRL, Oxford, 1987) , pp. 113-152] . A - 
chimeric embryo can then be implanted into a suitable 
pseudopregnant female foster animal and the embryo 
brought to term to create a "knock out" animal. Progeny 
harboring the homologous ly recombined DNA in their germ 
cells can be identified by standard techniques and used 
to breed animals in which all cells of the animal 
contain the homologous ly recombined DNA. Knockout 
animals can be characterized for instance, for their 
ability to defend against certain pathological 
conditions and for their development of pathological 
conditions due to absence of the PR0364 polypeptide. 

The PR03 64 polypeptide herein may be employed in 
accordance with the present invention by expression of 
such polypeptides in vivo, which is often referred to as 
gene therapy . 

There are two major approaches to getting the 
nucleic acid (optionally contained in a vector) into the 
patient's cells: in vivo and ex vivo. For in vivo 
delivery the nucleic acid is injected directly into the 
patient, usually at the sites. where the PR0364 
polypeptide is required, i.e., the site of synthesis of 
the PR03 64 polypeptide, if known,, and the site where 
biological activity of PR03 64 polypeptide is needed. 
For ex vivo treatment, the patient's cells. are removed, 
the nucleic acid is introduced into these isolated 
cells, and the modified cells are. administered to the 
patient either directly or, for example; encapsulated ■ 
within porous membranes that are implanted into the 
patient (see, e.g., U.S. Pat. Nos . 4,892,538 and ' 
5, 283, 187) . 

There are a variety of techniques, available for 
introducing nucleic acids into viable cells. The 
techniques vary depending upon whether the nucleic acid 
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is transferred into cultured cells in vitro, or' 
transferred in vivo in the cells of the intended host.. 
Techniques suitable for the transfer of nucleic acid 
into mammalian cells in vitro include the. use of 
liposomes , electroporation, microinj ection, 
transduction, cell fusion, DEAE-dext ran, the calcium 
phosphate precipitation method, etc. Transduction 
involves the association of a replication-defective, 
recombinant viral (preferably retroviral) particle with 
a cellular receptor, followed by introduction of the 
nucleic acids contained by the particle into the cell. 
A commonly used vector for ex vivo delivery of the gene 
.is a retrovirus. 

The currently preferred in vivo nucleic acid 
transfer techniques include transf ection with viral or 
non-viral vectors (such as adenovirus, lentiyirus, 
Herpes simplex I virus, or adeno-associated virus (AAV) ) 
and lipid-based systems (useful lipids for 
lipid-mediated transfer of the gene are, for example, 
DOTMA, DOPE, and DC-Choi; see, e.g., Tonkinson et al . , 
Cancer Invent- i gat ion, OAd) : 54-65 (1996)). The most 
preferred vectors for use in gene therapy are viruses, 
most preferably adenoviruses, AAV, lentiviruses , or 
retroviruses. A -viral vector such as a retroviral 
vector includes at least one transcriptional 
promoter/enhancer or locus-defining element (s), or other 
elements that control gene expression by other means 
such as alternate splicing, nuclear RNA export, or 
post-translational modification of messenger. In 
addition, a viral vector such as a retroviral vector 
includes a nucleic acid molecule that, when transcribed 
in the presence of a gene encoding PR0364 polypeptide, 
is operably linked thereto and acts as a translation 
initiation sequence. Such vector constructs also 
include a packaging signal, long terminal repeats (LTRs) 
or portions thereof, and positive and negative strand 
primer binding sites appropriate to the virus used (if 
these are not already present in the viral vector) . . In 
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addition, such vector typically includes a signal 
-sequence for secretion of the PR03 64 polypeptide from a 
host cell in which it is placed. Preferably the signal 
sequence for this purpose is a mammalian signal 
sequence, most preferably the native signal sequence for 
PR03 64 polypeptide. Optionally, the vector construct 
may also include a signal that directs polyadenylat ion, 
as well as one or more restriction sites and a 
translation termination sequence. By way of example, 
such vectors will typically include a 5 ' LTR, a tRNA 
binding site, a packaging signal, an origin of 
second-strand DNA synthesis, and a 3* LTR or a portion 
thereof. Other vectors can be used that are non-viral, 
such as cat ionic lipids, polylysine, and dendrimers. 

In some situations, it is desirable to provide the 
nucleic acid source with an agent that targets the 
target cells, such as an antibody specific for a cell- 
surface membrane protein or the "target cell, a ligand 
for a receptor on the target cell, etc. Where liposomes 
are employed, proteins that bind to a cell -surface 
membrane protein associated with endocytosis may be used ' 
for targeting and/or to facilitate uptake, e.g, . capsid 
proteins or fragments thereof tropic for a particular 
cell type ,. antibodies for proteins that undergo 
internalization in cycling, and proteins that target 
intracellular localization and enhance intracellular 
half- life. The technique of receptor-mediated 
endocytosis is described, for example, by Wu et al . , *T. 
Biol . Chenu, 26? : 4429-4432 (1987); and Wagner et al., 
Proc. Natl. Arad. firi . TT.qa, £2: 3410-3414 (1990) . For a 
review of the currently known gene marking and gene 
therapy protocols, see Anderson et al . , Science, 
808-813 (1992) . See also WO 93/25673 and the references, 
cited therein. 

Suitable gene therapy and. methods for making 
retroviral particles and structural proteins can be 
found in, e.g., U.S. Pat. No. 5,681,746. 
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PROS 6 4 polypeptides of the present invention which 
possess biological activity, for example such as related 
to that of the known tumor necrosis factor receptors may 
be employed both in vivo for therapeutic purposes and in 
vi tro . 

Therapeutic compositions of the PR0364 can be 
prepared by mixing the desired molecule having the 
appropriate degree of purity with optional 
pharmaceutically acceptable carriers, excipients, or 
Stabilizers (Remington 'b Pbarmar fiiitiral Sn>.nrps f 16th' 
edition, Osol, A. ed. (1980)), in the form of 
lyophilized formulations or aqueous solutions. 
Acceptable carriers, excipients, or stabilizers are - 
preferably nontoxic to recipients at the dosages and 
concentrations employed, and include buffers such as 
phosphate, citrate, and other organic acids; 
antioxidants including ascorbic acid and methionine;, 
preservatives (such as octadecyldimethylbenzyl ammonium 
chl oride,* hexarnethonium chloride; benzalkonium chloride, 
benzethonium chloride; phenol,, butyl or benzyl alcohol ; 
alkyl parabens such as methyl or propyl paraben; 
catechol; resorcinol; cyclohexanol ; 3-pentanol; and Tri- 
cresol) ,- low molecular weight (less than about 10 
residues) polypeptides; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such 
as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, histidine , arginine , or lysine; 
monosaccharides, disaccharides , and other carbohydrates 
including glucose, mannose, or dextrins; chelating 
agents such as EDTA; sugars such as sucrose, mannitol, 
trehalose or sorbitol; salt-forming counter-ions such as 
sodium; metal complexes (e.g., Zn-protein complexes); 
and/or non- ionic surfactants such as TWEEN™, PLURONI CS™ 
or polyethylene glycol (PEG) . 

Additional examples of such carriers include ion 
exchangers, alumina, aluminum stearate, lecithin, serum 
proteins, such as human serum "albumin, buffer substances 
such as phosphates, glycine, sorbic acid, potassium 
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sorbate, partial glyceride mixtures of saturated 
vegetable fatty acids, water, salts, or electrolytes 
such as protamine sulfate, disodium hydrogen phosphate, 
potassium hydrogen phosphate, sodium chloride, zinc 
salts, colloidal silica, magnesium trisilicate, 
polyvinyl pyrrolidone, cellulose-based substances, and 
polyethylene glycol.. Carriers for topical or gel-based 
forms of include polysaccharides such as sodium 
carboxymethylcellulose or methylcellulose, 
polyvinylpyrrolidone, polyacrylates , polyoxyethylene- 
polyoxypropylene -block polymers, polyethylene glycol, 
and wood wax alcohols. For all administrations, 
conventional depot forms are suitably used. Such forms 
include, for example, microcapsules, nano-capsules , 
liposomes, plasters, inhalation forms, nose sprays, 
sublingual tablets, and sustained-release preparations. 

The PR03 64 polypeptides will typically be formulated in 
such vehicles at a concentration of about 0.1 mg/ml to 
100 mg/ml. 

PR0364 polypeptide to be used for in vivo 
administration should be sterile. This is readily 
accomplished by filtration through sterile filtration 
membranes, prior to or following lyophilization and 
reconstitution . PR0364 polypeptide ordinarily will be 
stored in lyophilized- form or in solution if 
administered systemically . If in lyophilized form, 
PR0364 polypeptide is typically formulated in 
combination with other ingredients for reconstitution 
with an appropriate diluent at the time for use. An 
example of a liquid formulation of PR03 64 polypeptide is 
a sterile, clear, colorless unpreserved solution filled 
in a single-dose vial for subcutaneous injection. 

Therapeutic PR03 64 polypeptide compositions 
generally are placed into a container having a sterile 
access port, for example, an intravenous solution bag or 
vial having a stopper pierceable by a hypodermic 
injection needle. The formulations are preferably 
administered as repeated intravenous' (i.v.), 
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subcutaneous (s.c), or intramuscular (i.m.) injections, 
or as aerosol formulations suitable for intranasal or 
intrapulmonary delivery (for intrapulmonary delivery 
see, e.g., EP 257,956). 

PR0364 polypeptide can also be administered in the 
form of sustained-released preparations. Suitable 
examples of sustained-release preparations include 
semipermeable matrices of solid hydrophobic polymers 
containing the protein, which matrices are in the form 
of shaped articles, e.g., films, or microcapsules. 
Examples of sustained-release matrices include 
polyesters, hydrogels {e.g., poly (2-hydroxyethyl - 
methacrylate) as described by Langer et al . , iT . Ri otdpH 
Mater . Reff , 15: 167.-277 (1981) and Langer, Ch^m _ T^h 
12: 98-105 (1982) or poly ( vinylalcohol ) ) , polylactides 
(U.S. Patent No. 3,773,919, EP 58,481), copolymers of L- 
glutamic acid and gamma ethyl -L-glutamate (Sidman et 
al -> Rioprilymers, 22: 547-556 (1983)), non-degradable 
ethylene -vinyl acetate (Langer et ai . , supjra) , 
degradable lactic acid-glycolic acid copolymers such as 
the Lupron Depot™ (injectable microspheres composed of 
lactic acid-glycolic acid copolymer and leuprolide 
acetate), and poly-D- ( - ) -3 -hydroxybutyric acid (EP 
133, 988) . 

The therapeutically effective dose of a PR0364 
polypeptide. (or antibody thereto) will, of course, vary 
depending on such factors as the intended therapy (e.g., 
for modulating apoptosis, autoimmune or proinflammatory 
responses) , the pathological condition to be treated, 
the method of administration, the type of compound being 
used for treatment, any co- therapy involved, the 
patient's age, weight, general medical condition, 
medical history, etc., and its determination is well 
within the skill of a practicing physician. 
Accordingly, it will be necessary for the therapist to • 
titer the dosage and modify the route of administration 
as required to obtain the maximal therapeutic effect. 
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With the above guidelines, the effective dose 
generally is within the range of from about 0.001 to 
about 1.0 mg/kg. 

The route of PR03 64 polypeptide administration is 
in accord with known methods, e.g., by injection or 
infusion by intravenous, .intramuscular, intracerebral, 
intraperitoneal , intracerobrospinal , subcutaneous , 
intraocular , intraarticular , intrasynovial ,' intrathecal , 
oral, topical, or inhalation routes, or by sustained- 
release systems. The PR0364 also are suitably 
administered by intratumoral , peri tumoral, 
intralesional , or perilesional routes, to exert local as 
well as systemic therapeutic effects. 

The effectiveness of the PR0364 polypeptide 
treating the disorder may be improved by administering 
the active agent serially or in combination with another 
agent that is effective for those purposes, either in 
the same composition, or as separate compositions. 

Examples of such agents include cytotoxic, 
chemotherapeutic or growth- inhibitory agents, and 
radiological treatments . (such as involving irradiation 
or administration of radiological substances) . 

The effective amounts of the therapeutic agents 
administered in combination with PR0364 polypeptide will 
be at the physician's discretion. Dosage administration 
and adjustment is done to achieve maximal management of 
the conditions to be treated. 

. F. Anti -PPCnfiA A^ihnHiPg 
■ The present invention further provides anti-PR0364 
polypeptide antibodies. Exemplary antibodies include 
polyclonal, monoclonal, humanized, bispecific, and 
heterocon jugate antibodies. 

1. Polypi nnal An f i br>H -i f>.g 
. The anti-PR03 64 antibodies of the present invention 
may comprise polyclonal antibodies. Methods of 
preparing polyclonal antibodies are known to the skilled 
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artisan. Polyclonal antibodies can be raised in a 
mammal, for example, by one or more injections of an 
immunizing agent and, if desired, an adjuvant. 
Typically, the immunizing agent and/or adjuvant will be 
injected in the mammal by multiple subcutaneous or 
, intraperitoneal injections.' The immunizing agent may 
include the PR03 64 polypeptide or. a fusion protein 
-thereof. It may be useful to' conjugate the immunizing 
agent to a protein known to be immunogenic in the mammal 
being immunized. Examples of such immunogenic proteins - 
include but . are not limited to keyhole limpet 
hemocyanin, serum albumin, bovine thyroglobulin , and 
soybean trypsin inhibitor. Examples of adjuvants which 
may be employed include Freund ' s complete adjuvant and 
MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic 
trehalose dicorynomycolate) . The immunization protocol 
may be selected by one skilled in the art without undue 
experimentation. 

2 . Mnnorl nnal An1- -i HoH -j 
The anti-PRCG 64 antibodies may, alternatively, be 
monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Naiiire, 2££.:495 
(1975) . In a hybridoma method, a mouse, hamster, or 
other appropriate host animal, is typically immunized 
with an immunizing agent to elicit lymphocytes that 
produce or are capable of producing antibodies that will 
specifically bind to the immunizing agent. 
Alternatively, the lymphocytes may be immunized in 
vitro. 

The immunizing agent will typically include the' 
PR0364 polypeptide or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ( "PBLs " ) 
are used if cells of human origin are desired, or spleen 
cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then 
fused with an . immortalized cell line using- a suitable 
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fusing agent, such as polyethylene glycol, to form a 
hybridoma cell [Goding, Mnnnrl ofir 1 Anfi horH <=>q » 
Principles and PrarM>P f Academic Press, (1986) 'pp. 59- 
103] . Immortalized cell lines are usually transformed 
mammalian cells, particularly myeloma cells of rodent, 
bovine and human, origin. Usually, rat or mouse myeloma 
cell lines are employed. The hybridoma cells may be 
cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth, 
or survival of the unfused, immortalized cells. For 
example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphor ibosyl transferase (HGPRT 
or HPRT) , the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and 
thymidine ( "HAT medium"), which substances .prevent the 
growth of HGPRT -deficient cells. 

Preferred immortalized cell lines are those that 
fuse efficiently, support stable high level expression 
of antibody by the selected antibody- producing cells, 
and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the 
Salk Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human 
heteromyeloma cell lines also have been described for 
the production of human monoclonal antibodies [Kozbor, 
jL — Immunol mmmg 133 : 3001 (19 84); Brodeur et al., Monnrlnnal 
Antibody Prodnrtinn Tprhniqnftc; an^ Appl i" cat- -i ona , Marcel 
Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are. 
cultured can then be assayed for the presence of 
monoclonal antibodies directed against a PR0364 
polypeptide. Preferably, the binding specificity of 
monoclonal antibodies produced by the hybridoma cells .is 
determined by immunoprecipitation or by an in vitro 
binding assay, such as radioimmunoassay (RIA) or enzyme- ■ 
linked immunoabsorbent assay (ELISA) . Such techniques 
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and assays are known in the art. The binding affinity 
of the monoclonal antibody can/ for example, be 
determined by the Scatchard analysis of Munson and 
Pollard, Anal . P innhpm. " 107 : 770 (1980). 

After the desired hybridoma cells are identified, 
the clones may be subcloned by limiting dilution 
procedures and grown by standard methods [Goding, 
supra] ' . Suitable culture media for this purpose 
include, for example,. Dulbecco's Modified Eagle's Medium 
and RPMI-1640 medium. Alternatively., the hybridoma 
cells may be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones 
may be isolated or purified from the culture medium or 
ascites fluid by conventional immunoglobulin 
purification procedures such as, for example, protein A- 
Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by 
recombinant DNA methods, such as those described in U.S. 
Patent No. 4,816,567. DNA encoding the monoclonal 
- antibodies of the invention can be readily isolated and 
sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding 
specifically to genes encoding. the heavy and light 
chains of murine antibodies). The hybridoma cells of 
the invention serve as a preferred source of such DNA. 
Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such 
as simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce 
immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. 
The DNA also may be modified, for example, by 
substituting the coding sequence for human heavy and 
light chain constant domains in place of the homologous 
murine sequences [U.S. Patent- No. 4,816,567; Morrison et 
al . , supra] or by covalently joining to the 
immunoglobulin coding sequence all or part of . the ' coding . 
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sequence for a 'non- immunoglobulin polypeptide. Such a 
non- immunoglobulin polypeptide can be substituted "for 
the constant .domains of an antibody of the , invention, or 
can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention 
to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. 
Methods for preparing monovalent antibodies are well 
known in the art. For example, one method involves 
recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated 
generally at any point in the Fc region so as to prevent 
heavy chain cross linking . Alternatively, the relevant 
cysteine residues are substituted with another amino 
acid residue or are deleted so as to prevent 
crosslinking . 

In vitro methods are also suitable for preparing' 
monovalent antibodies. Digestion of antibodies to 
produce fragments thereof, particularly, Fab fragments, 
can be accomplished using routine techniques known in 
the art . 

3 . Human i 7Pd Ant i hnHi ^ 
The anti-PR03 64 antibodies of the invention may 
further comprise humanized antibodies or human 
antibodies. Humanized forms of non-human (e.g., murine) 
antibodies are chimeric immunoglobulins, immunoglobulin 
chains or fragments thereof (such as Fv, Fab, Fab', 
F(ab') 2 or other antigen-binding subsequences of 
antibodies) which contain minimal sequence derived from 
non-human immunoglobulin. Humanized antibodies include 
human immunoglobulins (recipient antibody) in which 
residues from a complementary determining region (CDR) 
of the recipient are replaced by residues from a CDR of 
a non-human species (donor antibody) such as mouse, rat 
or rabbit having the desired specificity, affinity and. 
capacity. In some instances, Fv framework residues of 
the human immunoglobulin are replaced by corresponding 
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non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the 
recipient antibody nor in the imported CDR or framework 
sequences. In general, the humanized antibody will 
comprise, substantially all of at least one, and 
typically two, variable domains, in which all or 
substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially 
all of the FR- regions are those of a human 
immunoglobulin consensus sequence. The humanized, 
antibody optimally also will comprise at least a portion 
of an immunoglobulin constant region (Fc) , typically 
that of a human immunoglobulin [Jones et al . , Naiuuce, 
221:522-525 (1986); Riechmann et al . , Wahirp , 222:323- 
.329 (1988); and Presta, Curr. Op, flf-mr^ t _ Rinl . 2:593- 
596 (1992) ].'.-■. 

Methods for humanizing non-human antibodies are 
well known in the art. Generally, a humanized antibody 
has one or more amino acid residues introduced into it 
from a source which is non-human. These non-human amino 
acid residues are often referred to as "import" 
residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially 
performed following the method of Winter and co-workers 
[Jones et al . , Nature, 221:522-525 (1986); Riechmann et ■ 
al., Nature,, 222:323-327 (1988); Verhoeyen et al., ' 
Science, 222:1534-1536 (1988)], by substituting rodent 
CDRs or CDR sequences for the corresponding sequences of 
a human antibody. Accordingly, such "humanized" 
antibodies are chimeric antibodies (U.S. Patent No. 
4,816,567), wherein substantially less than an intact 
human variable, domain has been substituted by the 
corresponding sequence from a non-human species. In 
practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some 
FR residues are substituted by residues from analogous 
sites in rodent antibodies. 
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. Human antibodies can also be produced using various 
techniques known -in the art, including phage ' display- 
libraries [Hoogenboom and Winter, iT. Mnl Pti nl s 222.: 3 81 
(1991); Marks et al . , *T. Mnl . Riol s 222:581 (1991)]: 
The -techniques of Cole et al . and Boerner et al . are 
also available for the preparation, of human monoclonal 
antibodies (Cole et al .. Monoclonal Ant- i Hr> d-j anH 
Cancer Therapy, Alan R. Liss, p. 77 (1985) and Boerner 

et al., lT . Tmmnnnl } 147(1) ;Rfi-QR (1991)]. 

4 . Hi-sp^ri fir Ant-H horH f^.Q 
Bispecific antibodies are monoclonal, preferably- 
human or humanized, antibodies that have binding 
specificities for at least two different antigens. In 
the present case, one of the binding specificities is 
for a PR03 64 polypeptide, the other one is for any other 
antigen, and preferably for a cell-surface protein or 
receptor or receptor subunit . . 

Methods for making bispecific antibodies are known 
in the art. Traditionally, the recombinant production . 
of bispecific antibodies is based on the co-expression 
of two immunoglobulin heavy- chain/light -chain pairs, 
where the two heavy chains have different specificities 
[Milstein and Cuello, Nat.tir^ 3H5.: 537-539 (1983)] . 
Because of the random assortment of immunoglobulin heavy 
and light chains, these hybridomas (guadromas) produce a 
potential mixture of ten different antibody molecules, 
of which only one has the correct bispecific structure. 

The purification of the correct molecule is usually 
accomplished by affinity, chromatography steps. Similar 
procedures are disclosed in WO 93/08829, published 13 
May 1993, and in Traunecker et al . , RMPto t T . , 111:3655-' 
3659 (1991) . 

Antibody variable domains with the desired binding 
specificities ( antibody -antigen combining sites) can be 
fused to immunoglobulin constant domain sequences. The 
fusion preferably is with an immunoglobulin heavy-chain 
constant domain, comprising at least part of the hinge, 
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CH2, and CH3 regions. It is preferred to have the first 
heavy-chain constant region (CHI) containing the site 
necessary for light-chain binding present in at least 
one of the fusions. DNAs encoding the immunoglobulin 
heavy-chain fusions and, if desired, the immunoglobulin .. 
- light chain, are inserted into separate expression 
vectors, and are co- transf ected into a suitable host 
organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al . , M^t-hoH.g in 
Enzymol ogy, 121:210 (1986) . 

.5. Heterononjugaf.p Ant- i horH 
Heterocon jugate antibodies are also within the 
scope of the present invention. Heterocon jugate 
antibodies are composed of two covalently joined 
antibodies. Such antibodies have, for example, been 
proposed to target immune system cells to unwanted cells 
[U.S. Patent No . . 4 , 676 , 980] , and for treatment of HIV 
infection [WO 91/00360; WO 92/200373; EP 03089] . It is . 
contemplated that the antibodies may be prepared in 
vitro using known methods in synthetic protein 
chemistry, including those involving crosslinking 
agents. For example, immunotoxins may be constructed 
using a disulfide exchange reaction or by forming a 
thioether bond. Examples of suitable reagents for this 
purpose include iminothiolate and methyl -4- 
mercaptobutyrimidate and those disclosed, for example, 
in. U.S. Patent No. 4,676,980. 

G. Uses- for anti -PPmS4 A nt i hoHi 
The anti-PR03 64 antibodies of the present invention 
have various utilities. The anti-PR0364 antibodies may 
be used in therapy, using techniques and methods of 
admiistration described above. Also, for example, anti- 
PR03 64 antibodies may be used in diagnostic assays for 
PR0364 polypeptides, e.gr., detecting expression in 
specific cells, tissues, or serum. Various diagnostic 
assay techniques known in the art may be used, such as . • 



